Effects of fentanyl on natural killer cell activity and on resistance to tumor metastasis in rats. Dose and timing study.
Opiates, which serve an integral role in anesthesia, suppress immune function, particularly natural killer cell cytotoxicity (NKCC). NK cells play an important role in tumor and metastasis surveillance. We reported that large-dose fentanyl anesthesia induced prolonged suppression of NKCC in patients undergoing abdominal surgery. The immune modulatory effects of opiates may depend on the interaction between dose and time of administration. The present study examined the effects of different doses of fentanyl, administered at different time points relative to tumor inoculation, on NKCC and on experimental tumor metastasis in rats. Fischer 344 rats were injected with low or high doses of fentanyl, 6 or 2 h before, simultaneously with or 1 h after being inoculated intravenously with MADB106 tumor cells. Lung tumor retention (LTR) was assessed 4 h after, and lung tumor metastases were counted 3 weeks after tumor inoculation. NKCC was assessed 1 h after the fentanyl injection. At all time points, except 6 h before tumor inoculation, fentanyl (0.1-0.3 mg/kg) induced a dose-dependent increase in MADB106 LTR (2.3- to 74-fold). An intermediate dose of fentanyl (0.15 mg/kg) doubled the number of lung metastasis, and, within animal, suppressed NKCC and increased MADB106 LTR in a correlated manner. These findings indicate that fentanyl suppresses NKCC and increases the risk of tumor metastasis. Suppression of NK cells at a time when surgery may induce tumor dissemination can prove to be critical to the spread of metastases. It is suggested that the acute administration of a moderate dose of opiates during surgery should be applied cautiously, particularly in cancer patients.